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CLAIMS 



What is claimed is: 



1. /^call processing system for monitoring status of a call in a network 
comprising: 

a first set of sensors cormected to one or more subscriber or PSTN network 
circiMs, the first set of sensors configured to sense raw call progress 
signaling information on the circuit; 

a second setfof s^^n^^a^ connected to a call control channel of a next 

generation te^phc^W network (NGTN) network element, the second 
set of senders coMigured to sense NGTN call control message 
information frbm-a^ KTCTN network element; and 

an event analyzer coupled to the first set of sensors and the second set of 
sensors, the event analyzer configured to: 

selectively receive the raw call progress signaling information and the 
NGTN call control message information, and 

process the raw call progress signaling information and the NGTN 
call control message informatfbn to generate logical call handling 
events. \ 
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2\ The system of claim 1, wherein the event analyzer comprises a call progress 
Went analyzer coupled to the first set of sensors and configured to receive 
theVraw call progress signaling information, the call progress event analyzer 
composing: 

a call progress event processor configured to: 

conveW the raw call progress signaling information into logical call 
handling events, 

pass the log\f al call handing events to a protocol independent call 
processt)fv and 



accumulate 

associated si; 
common charme 



and mid-VU d igit inforni ation for channel 
its and element information for 
g circuits; and 



a call progress state machine mn figured to 



receive and analyze logical 



!vent information from the protocol 



independent call processor, and 

receive and analyze the digit information and the element information 
from the call progress event processor. 
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3. The system of claim 1, wherein the event analyzer further comprises a NGTN 
event analyzer coupled to the second set of smsors and configured to receive 
the NGTN call control message information, the NGTN event analyzer 
comprising: 



a NGTN message processor configured to: 
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\ decode NGTN call control message information, 

Vonvert the NGTN call control message information into logical call 
handling events, and 

pass the logical call handling events to the protocol independent call 
processor; and 

accumulate call control message information element information; 
and \ 

a NGTN state machine ccmfigured toTV 

receive and analyze tne^gical evjefijt Worma from the protocol 
independent call processor, and 1 

receive and analyze call control message information element 
information from the NGT^meksage processor, 

4. The system of claim 1, further comprising th\ protocol independent call 
processor configured to selectively receive the logical call handling events 
from the event analyzer, the protocol independent call processor comprising: 

a timer processor coupled to the event analyzer, the timer processor 
configured to: \ 

calculate an elapsed time from a previous call progress event or an 
elapsed time from a previous NGTN message Went, the elapsed 
time causing an elapsed-time event for the call progress state 
machine or the NGTN state machine, \ 
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enable one or more timers used to determine wait time for an 

expected call progress event or NGTN message event, wherein 
an expiring timer causing an expired-timer event for the call 
progress state machine or the NGTN state machine, and 

send tne logical call handling event to the call progress state machine 
or tHfe NGTN state machine. 



1 5. The system of claim 4>iurther comprising a call status handler configured to; 
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maintain current call st^^fus inforr 
received from the c)iN progress 
of the raw call progre^s^igjvaiir 
sensors is indicative of anxoccur 



iion for each call progress event 
ent processor, wherein a capturing 
information by the first set of 
ence of the call progress event, and 



maintain current call status inforr\atidlji for each message event received 
from the NGTN message proc^sdr, wherein a capturing of the NGTN 
call control message by the seconlsj set of sensors is indicative of an 
occurrence of the message event. 



1 6. The system of claim 4, further comprising a state tracker configured to track 

2 a current state of the call progress state machina and of the NGTN state 

3 machine, the state tracker providing call state information and call status 

4 information to the call progress state machine and me NGTN state machine, 

5 the current state used by the call progress state macHpe and the NGTN state 

6 machine to transition to a new state. 
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1 X The system of claim 6, wherein the transitioning from the current state to the 

2 Vew state is dependent on the current call status from the call status handler 

3 and a new call progress event received from the call progress event 

4 processor or a new message event received from the NGTN message 

5 processor. 

1 8. The systerriNof claim 7 wherein, upon transitioning to the new state, the call 

2 progress stateonachine and the NGTN state machine update the call status 

3 handler with a new call status, update the state tracker with the new state, 

4 inform the timer processor that a current cycle is completed, and when 

5 required, enable/^^w^timer in the timer processor. 

1 9. The system of claim 4, further comprising a call processor executive 

2 configured to: \\ 

3 receive the call state information and the call status information, 

4 translate the call state information and the call status information, and 

5 transmit the translated informatiW to an external device. 

1 10. The system of claim 4, wherein the tirrter processor is further configured to 

2 select a most recent call progress event or message event and clock the call 

3 progress state machine or the NGTN statei machine respectively, and 

4 wherein, when clocked, the call progress state machine analyzes the most 

5 recent call progress event and the NGTN state machine analyzes the most 

6 recent message event. \ 
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1 lY The system of claim 10, wherein, after the most recent call progress event or 

2 message event is analyzed, the protocol independent call processor, the call 

3 progress state machine and the NGTN state machine wait for a next call 

4 progns^ss event or message event to occur. 

1 12. The systerrKpf claim 10, wherein the timer processor is further configured to 

2 determine wait time for an expected call progress event or message event 

3 based on receiprstime of the previous call progress event or message event. 

1 13. The system of claim jL further comprising a multi-protocol call analyzer 

2 triggered by the timer pnrocessor at timer expiration and at end of NGTN 

3 state machine or Call Progress s^te machine cycle, the multi-protocol call 

4 analyzer configured toe \ l\ 

5 use information from the callssktus handler to transition to a new state, 

6 wherein a state of the mum-protocol call analyzer comprises an alarm 

7 state or error state, a new almalysis state, or both the alarm state and 

8 the new analysis state, ^ \ 

9 pass the new analysis state informatioV to the state tracker, 

10 pass a new call status information to therall status handler, 

1 1 pass a new timer set information to the tim^ processor, and 

12 notify the timer processor and an alarm handler when entering the alarm 

13 state. \ 

1 14. The system of claim 1 further comprising an alarm handler configured to: 
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2 \ receive call handling error information corresponding to the alarm state 

3 \ from the multi-protocol call analyzer, 

4 accumulate alarm counts, and 

5 trigger^m alarm message to external network management systems when 

6 the ai^rm count exceed a defined threshold. 

1 15. The system of claini 1 wherein the call progress event processor and the 

2 NGTN message proc^sor continues to receive raw call signaling information 

3 and NGTN call control message information while the call progress state 

4 machine and the NGTN stWrngchine selectively analyze the current call 

5 progress event and message event. 

method, comprising: \ 1 \ 

2 sensing a raw call progress signalingsinformation from one or more 

3 subscriber or PSTN network circipts; 

4 sensing a next generation telephony neWVk (NGTN) message information 

5 from a NGTN call control channel pf a Network element; 

6 generating logical call handling events from tharaw call progress signaling 

7 information and from the NGTN message information; and 

8 processing the logical call handling events corresponding to the raw call 

9 progress signaling information and the NGTN message information. 
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The method of claim 16, wherein generating logical call handling events 
from the raw call progress signaling information comprises: 

cos^verting the raw call progress signaling information into the logical call 
^ndling event; 

setting an\elapsed time event, the elapsed time being the time between the 
call progress event and a most recent call progress event; and 

determining if a^imer expiration event occur, the timer set for an expected 
call progress < 



1 19. The method of claim >8/ ^herein 

2 from the raw call progress 



4 

5 



J generating logical call handling events 
g information further comprises: 



updating the current call statii^ 



enabling a new timer when there 
waiting for a next call progress e\|i 



an expected call progress event; and 
ent\o occur. 



1 20. The method of claim 16, wherein generating, logical call handling events 

2 from the NGTN message information comprises: 

3 converting the NGTN message information into the logical handling event; 
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setting the elapsed time event to be the time between the NGTN message 
event and a most recent NGTN message evenk and 

determining if the timer expiration event occur, the tif^er set for an 
expected NGTN message event. 
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1 The method of claim 20, wherein generating logical call handling events 

2 jxom the NGTN message information further comprises: 

3 updating the current call status; 

4 enabling a new timer when there is an expected NGTN message event; and 

5 waiting fona next NGTN message event to occur. 



1 22. The method of claM<fT6, wtterein processing the logical call handling events 

2 corresponding ta theSraw call pnogress signaling information and to the 

3 NGTN message information ozipprises: 
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analyzing the logical call laanAling event, the timer expiration event, the 
elapsed time event, anci me current call status such that when an error 
condition occurs an alarmlis generated; 

maintaining the current call status^ 

providing call records and analysis iiiformation associated with the call 
progress event and the NGTN message event to external display 
devices; 

generating call status and call handling error Information; 
accumulating alarm coimts, and 

triggering an alarm message to external network management systems 
when the alarm counts exceed a defined threshold. 
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1 computer readable medium containing instructions which, when executed 

2 a^^^a processing system, causes the processing system to perform a method 

3 for (determining and monitoring status of calls in a network, comprising: 

4 sensing a raw call progress signaling information from one or more 

5 suB^scriber or PSTN network circuits; 

6 sensing a nd^F^feneration telephony network (NGTN) message information 

7 from\a NGTW call control channel of a network element; 

8 generating logical call handling events from the raw call progress signaling 

9 information and from the NGTN message information; and 

10 processing the logim\^ handling events corresponding to the raw call 

1 1 progress signalkig^nformation and the NGTN message information. 



1 24. The computer readable medium of claim 23, wherein the raw call progress 

2 signaling information is senseoVat an occurrence of a call progress event, and 

3 wherein the NGTN message information is sensed at an occurrence of a 

4 NGTN message event. \ 
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1 vS. The computer readable medium of claim 23, wherein generating logical call 

2 \handling events from the raw call progress signaling information comprises: 
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converting the raw call progress signaling information into the logical call 
.handling event; 

settingVn elapsed time event, the elapsed time being the time between the 
call progress event and a most recent call progress event; and 

determining if a timer expiration event occur, the timer set for an expected 
call progress ev^^. 



1 26. The computer readalsitt(^me|iium of claim 25, wherein generating logical call 

2 handling events from th^^w call progress signaling information further 

3 comprises: 

4 updating the current call stams associated with the call progress event; 

5 enabling a new timer when there is an expected call progress event; and 

6 waiting for a next call progress eveht to occur. 



1 27. The computer readable medium of clain\23, wherein generating logical call 

2 handling events from the NGTN message information comprises: 



3 
4 



converting the NGTN message informatiominto the logical call handling 
event; 
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5 \ setting the elapsed time event to be the time between the NGTN message 

6 \ event and a most recent NGTN message event; and 

7 otetermining if the timer expiration event occur, the timer set for an 

8 \expected NGTN message event. 

1 28. The computer readable medium of claim 27, v^herein generating logical call 

2 handling events from the NGTN message information further comprises: 

3 updating the Current call status associated with the NGTN message event; 

4 enabling a nev^'ImeT^^n there is an expected NGTN message event; and 

5 waiting for aVnext NGTN message event to occur. 

1 29. The computer readable mWmm of claim 23, wherein processing the logical 

2 call handling events correspmding to the raw call progress signaling 

3 information and the NGTN rnKssage information comprises: 

4 analyzing the logical call hanalVig event, the timer expiration event, the 

5 elapsed time event, and theVirrent call status such that when an error 

6 condition occurs an alarm is generated; 

7 maintaining the current call status corresponding to the call progress event 

8 and to the NGTN message event; \ 

9 providing call records and analysis inforrnation associated with the call 

10 progress event and the NGTN message^ event to external display 

1 1 devices; \ 

12 generating call status and call handling error intormation corresponding to 

13 the call progress event and to the NGTN message event; 
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accumiiNiing alarm counts; and 

triggering"ai*^^rm message to external network management systems 
when the alatm counts exceed a defined threshold. 
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